Introduction
collected from the Sheep River herd from an estimated 65-75 animals from December 1967 to April 1969.
Since 1900 numerous die-offs of North Collections were also obtained regularly from two aniAmerican Rocky Mountain bighorn sheer, mals captured in the wild and maintained in captivity at (Ovis canadensis-canadensis ha\;) have bee6 the University of Alberta.
Fecal samples were stored at 4C in 2.5% potassium attributed to a lungworm-pneumonia dichromate, and examined microscopically for coccidial (Forrester and Senger 1964; Demarchi and oocysts by a cover slip flotation method (Levine et al. Demarchi 1967) . The lungworm-pneumonia 1960). Unsporulated oocysts were identified by morphocomplex apparently involves a reduction in the logical criteria in Honess and Winter (1956) and Pellerdy general resistance of the bighorns as a result of (1965). Intensity of infections were rated subjectively on a 0 to 4 scale (no infection to very heavy infection) after an imbalance in the homeostasis of their en-complete examination of two cover slips. No vironment. Little attention, however, has been attemots were made to determine individual species given to the possible role of "multiple parasi-intensities. A quantitative evaluation of the rating scheme tism" in the syndrome. Alberta and Kootenav National Park. British Columbia, was condicted, as one of several studies on the biology of the bighorn sheep. As a part of that study we attempted to determine the species of coccidia present, their distribution, prevalence, and intensity of infection.
Materials and Methods
Five hundred and ten fecal samples were collected from six bighorn ranges in Western Canada. All samples were fresh, obtained from bighorns observed to defecate or from areas that a herd had just vacated. Some samples were obtained from animals collected for necroDsv.
Results
Examination of feces revealed a high incidence of coccidian infection in the Rocky Mountain bighon sheep. Four hundred and sixty-one (90%) of 510 samples were positive for coccidia (Table 1) . The species recovered in order of decreasing prevalence were Eimeria ovina Levine and Ivens, 1970 For personal use only.
species were recovered from all six ranges; the three least common species were not found on some ranges, probably because of small sample sizes.
The number of coccidial species recovered from individual samples has been summarized in Table 2 . Multiple species infections were found in 61.1 yo of the positive samples. Infections by one or two species were most commonly encountered while infections by four and five were infrequent. In the examination of repeated samples from two captive bighorns, it became evident that an individual bighorn could harbor many species of coccidia but shed oocysts of only a few species at any one time (Table 3) . It is possible, therefore, that repeated samples from the same individuals would have revealed more multiple infections in the free-ranging bighorns.
Clinical signs of coccidiosis were not encountered in the field. The two captive bighorns were passing poorly formed fecal pellets (which could not be ascribed definitely to the effects of the coccidia). Infections in both were rated 4; they shed 100 500 and 146 400 oocysts per gram of feces, respectively. In the free-ranging sheep, the highest number encountered was 76 200 per gram of feces (these pellets were well formed). Based on these observations, the fact that 97y0 of the infected samples were rated 1, 2, or 3 (Table 4) , and the correlation between the rating scheme and the quantitative evaluations (Table  5 ), it appears that infections in the wild are generally subclinical.
Discussion
Rocky Mountain bighorn sheep are distributed through the eastern ranges of the Rocky Mountains of North America from northern New Mexico to north eastern British Columbia (56" N. lat.). At various localities throughout this distribution they actively compete for range with Pellerdy 1965) . Ten species are considered geographically isolated from contact with domes-to be ubiquitous with eight of the species retic sheep, may provide further data on the ported from both wild and domestic hosts. introduction of these coccidia. A preliminary Studies on the wild sheep in North America have (Blood 1963) . Eight species of coccidia, all of which were also recovered in this study, were found in bighorns in Wyoming. Three of the same species (E. ovina (syn., E. arloingi), E. faurei and E. parva) were found in Colorado. No further comparisons can be made, since the previous studies did not indicate the intensity or the prevalence of the coccidia. Some of the species recovered have been reported to be pathogenic, causing morbidity and mortality in feedlot lambs (Mahrt and Sherrick 1965) . The intensities they reported for the pathogenic infections far exceeded those observed in the two captive bighorns or in any free-ranging bighorns. Clinical signs of coccidiosis were not encountered in the field, although the potential for coccidiosis exists.
The role of coccidian parasites in the ecology and well-being of the host during periods of stress, or during a die-off, has not been investigated. It is apparent from the prevalence and intensity of coccidial infections in the bighorns and from the number of species encountered that their significance as an integral part of the biology of the host and as a possible factor influencing the development of the lungworm-pneumonia complex needs further investigation.
